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Introduction
The purpose of this paper is to study the co-movement of price indices for stocks traded in the Shanghai and New York stock exchanges using time-varying regressions. The parameters of the regressions will show the extent to which these two markets are becoming integrated in the course of time. The estimates of the parameters are also measures of China's economic globalization, i.e., the extent to which China's financial markets are affected by the US markets and US markets by the Chinese markets.
Globalization consists of flows among nations of goods, capital, people, and the accompanying information and technology. Since China opened up to the outside world in 1978, its economy has been gradually integrating into the rest of the world via international trade and foreign direct investment. This process has accelerated since China joined the WTO at the end of 2001. The flow of financial capital is an important component of globalization. China's capital market has experienced twenty years of rapid development since the Shanghai Stock Exchange was established in December 1990 and the Shenzhen Stock Exchange was founded one year later. As of the end of 2009, China's A-share market has become the world's second-largest after the United States, with a market value of 24.27 trillion RMB yuan ($3.57 trillion). However, the extent to which China's financial market is integrated into the world markets remains an open question that has not been adequately measured. For China, the flows of both physical capital, in the form of direct foreign investment, and financial capital are regulated by the government.
There was a distinction between stocks traded in China: only Chinese citizens can purchase A shares whereas B shares are reserved for foreigners.
Various papers have investigated the linkages among stock markets in and around China, such as Zhu et al. (2004) , Groenewold et al. (2004) and Zhang et al.(2009) 
, or the relationship between
Chinese and other stock markets, such as Ghosh et al. (1999) , Chow and Lawler (2003), Cheng and Glascock (2005) and Li (2007) . Among the first group, Zhu et al. (2004) reject a causal relationship and cointegration between market returns in Shanghai, Shenzhen and Hong Kong; Groenewold et al. (2004) support cointegration between Shanghai and Shenzhen, but reject it between mainland markets and Hong Kong and Taiwan. Zhang et al. (2009) find weak return linkage and no volatility spillover between Shanghai and Hong Kong, but volatility linkage in both tails. Among the second group of papers, in which international linkages are studied, Chow and Lawler (2003) find no correlation between Shanghai and New York stock returns and negative correlation between their volatilities, using weekly data from 1992 to 2002. They characterize the negative correlation in volatility as spurious and driven by macroeconomic fundamentals in the United States and China, as indicated by negative correlation between the rates of change in their GDPs while their capital markets were not integrated. Li (2007) finds evidence of spillover between Hong Kong and China's stock market, employing multivariate GARCH and daily data from January 2000 to August 2005, but no spillover between China and US markets; other papers generally also reject cointegration and spillover between China and the US market. The studies of spillover effects in volatility among different foreign exchange rates by Engle, Ito and Lin (1990) and Ito, Engle and Lin (1992) also employ vector autoregression as in Chow and Lawler (2003) .
In this paper we use time-varying regression to model the relationship between returns in the Shanghai and New York stock markets, with the possible inclusion of lagged returns. The parameters of the regressions reveal the extent to which these two markets are integrated over time. Our econometric model implies a nonstationary relationship between the variables for China and for the outside world. Under such circumstances, a cointegration test assuming long run equilibrium is inappropriate for finding the trend of integration. Likewise, by assuming the existence of an unconditional covariance matrix of returns, multivariate GARCH models and stochastic volatility models assume stationarity and tend to emphasize high frequency changes in volatility and covolatility but ignore the underlying smooth structural change modeled in this paper. In spite of the institutional restrictions in China's financial market, we find robust evidence of a steady increase of integration between the Shanghai and New York stock markets, with the integration strengthening after China joined the WTO. The process was disturbed during the recent financial crisis, but the trend was restored in 2010.
The rest of this paper is organized as follows. We first present in section 2 a comparison of Chow and Lawler (2003) used two variables to measure the weekly movement of prices of stocks in the two markets. The first is the rate of return, r , which is the rate of change in weekly prices, calculated as the log difference in price: ln P ln P . The second is volatility, measured by the absolute value of the rate of return |r |. The study showed no co-movement in the prices in these two markets and predicted that the co-movement would increase in the course of time following integration of the Chinese economy into the world economy.
In this section we examine weekly returns on Shanghai and New York stocks for two subsamples.
The first is from 1992-01-27 to 2002-02-25, as in Chow and Lawler (2003) , and the second is For the whole sample and each subsample, Table 1 presents summary statistics of returns and volatilities (measured by absolute return) in Table 1 . Table 2 compares correlations of the two measures between the two markets. From the above two tables, three observations are in order.
1. Overall, the mean and variance of the Shanghai Stock return are higher. In what follows, we regress rate of return in one market on its own lag term and on the current and lagged returns of the other market. For Shanghai the lag terms are selected first by AIC for the first subsample in order to be comparable to the Chow and Lawler (2003) subsample. Then we run the same regression for the full sample and the other subsample in order to see the difference between different periods. In Table 3 , the first column displays variable names, where "S" stands for Shanghai and "N" for New York, and the numbers 0 and 1 denote lag orders.
For each coefficient, we report the associated t-statistics. From the multivariate regressions in Table 3 for returns, it is evident that after 2002, the interaction between markets is stronger. A star indicates that the return on the foreign market has a significant effect. It can be seen that not only do the lagged and current values of returns from the New York market affect the corresponding variables in Shanghai, but the effects also run from Shanghai to New York. The second specification adds one lagged domestic return with constant coefficient to the first specification. The third specification adds to the second specification one lagged foreign return as an additional regressor with time-varying coefficient. This choice of a time-varying coefficient reflects the subsample comparison in Table 3 of Section 2 for those coefficients which change signs and are significant for the second subsample. 
Estimation results
In this section, we present the parameter estimates for each model for both market returns. For the constant coefficients, we report the estimates in the equation and show the standard deviation in parentheses; for time-varying coefficients, we plot the estimated process in a figure. The results show that:
1) The coefficients of the current foreign returns remain robust in the presence of the lag variable, with paths similar in shape to those based on Models I and II . 3) For New York, conditional on the presence of β , β is not significantly different from zero, showing the weak lagged effect of the Shanghai market.
Conclusions
By using time-varying regressions, this paper has provided estimates of the degrees of It remains the task of future research to build models to explain the process of economic globalization itself, with China and the US playing important roles.
